Introduction
Escapement is a central parameter in the present recovery plan for the European eel (EC, 2007) and is used as a target for the management measures. Direct measurements of escapement are to a large extent lacking and hard to make. Our objective in the paper criticized in the comment by Svedäng and Cardinale (2016) , referred to as S&C below, was to explore the possibility to use existing data to get an estimate of the theoretical escapement level without anthropogenic mortality. The requirement of the regulation is that 40% of this level should be reached by national eel management plans developed by the EU member states.
For an enclosed basin as the Baltic, this potential escapement can be estimated if the supply of glass eel and the natural mortality as a function of age are known. To get at those input data, a number of assumptions are needed. S&C seems to accept the validity of the model as such, but disagree with the assumptions that we used. Essentially they argue that the model for natural mortality gives too high survival and that the way the immigration of elvers (the pigmented and settled stage following the glass eel stage) to the Baltic was quantified is wrong. Finally, they find a large discrepancy between the escapement according to our estimate and estimates based on tagging data and fishery statistics.
Estimate of natural mortality
The quantitative result of the simple input -output model that we use is highly dependent on the numerical value of instantaneous natural mortality. The model for the instantaneous natural mortality which was chosen for our calculation is taken from a recent meta-analysis of data from 15 stocks of Anguilla anguilla, covering the whole continental phase of the life cycle and taken from the whole distribution range. The mortality derived from this model is low compared with most other fish species, most likely due to the exceptionally low-energy-consuming metabolism of eel . Natural mortality data for eel are rare. In the absence of better, more site-specific data, those values derived based on Bevacqua et al. (2011) have been used in several recent projects modelling escapement of silver eel (Walker et al., 2011) . Furthermore, results on survival in Swedish lakes support a natural mortality even lower than what we have used (Dekker, 2015) . Dekker (2015) compared production from restocked glass eel, reconstructed based on different values of M (0.05-0.2), concluding that for M . 0.1, the predicted production could not explain the actually observed fishing yield, while natural recruitment was known to be extremely low.
S&C instead propose using parameters compiled by Pauly (1980) . The Pauly model is based on data from studies of 175 stocks, predominantly pelagic, none of them belonging to the superorder Elopomorpha. Why this model should be superior to the Bevacqua model, which is specifically based on data for the European eel, is not explained. S&C present no evidence-based arguments why the level of natural mortality of totally unrelated species with a different lifestyle and physiology should be more realistic. We recognize that the mortality derived from Bevacqua et al. (2011) might seems low and a further study, e.g. taking into account predators specific for the Baltic, such as the recently increasing cormorant population, would be of interest.
Estuarine migration
The estimate of immigration of the glass eel year class to the Baltic is admittedly the most speculative part of the analysis, which is clearly pointed out in our discussion. S&C dismiss our reasoning out of hand, stating that the surface water in the Sound is just as brackish as the adjacent Baltic Sea, and that surface sea currents fluctuate between north-and south-going with no clear direction. This is not correct. Our model depends on the special characteristics of the region and the behavior of glass eel and elvers.
Hydrographically, Kattegatt, the Danish Belts, and the Sound act as an estuary. North-and south-going currents fluctuate, but this fluctuation is superposed on a large mean outflow driven by the freshwater supply and precipitation excess over the Baltic. By admixture with the inflow of Atlantic water with a higher salinity the discharge of brackish water through the Belts and Sound amounts to 30 000 m 3 s 21 (Jacobsen, 1925 ) and the flow is further amplified in the Kattegatt (Andersson and Rydberg, 1993) .
The fluctuating current direction of brackish water in the Kattegatt and the Baltic outlets is similar to what is found in all tidal estuaries worldwide, the difference is that it is wind and atmospheric pressure changes, rather than tidal waves, which force the fluctuations. The behavior of glass eel in a tidal estuary has been described by Creutzberg (1961) and McCleave and Wippelhauser (1987) . This amounts to a gradual advance towards the freshwater source using a switch between staying at the bottom during periods with opposing current and entering the water current when the flow is in the migration direction. The cues that trigger this selective tidal stream transport are poorly understood, Creutzberg (1959) implicates a role of olfaction.
This mechanism operates during late winter and early spring, concentrating the glass eels towards river mouths and the Baltic outlets. Without an active retention mechanism the pelagic glass eels would be advected north as the flushing time of the Kattegatt is of the order 1 -3 weeks (Gustafsson, 2000) , whereas glass eel are present 3 -4 months in the area. In late spring, the glass eel develop to pigmented elvers, become benthic and settle (Westerberg, 1998; Westerberg and Wickström, 2015) . This part of the life cycle has been reviewed by Feunteun et al. (2003) . They found a succession of behavioral phases repeating annually; in spring, an exploratory phase when the elvers penetrate into the estuary, during summer a stationary phase followed by a new exploratory phase when the water temperature decreases. After an overwintering period, the cycle is repeated. This scheme fits with the observed increasing age of the smallest elvers and yellow eels in Baltic rivers progressing from south to north.
S&C suggest that settled elvers in the Danish Sounds (including the Ö resund) and the Kattegat either die, stay in the brackish littoral, or ascend the rivers that enter on the Swedish west coast. Evidently, eel do migrate to the Baltic however. Our calculation considers only that part of the elver population which is found in the Sound. What happens in Kattegatt is not part of the model and elvers there most likely enter the rivers on the west coast or stay on the coast. The estimate of the amount of elvers that enters the Baltic is what remains after those that remain in the littoral in the Sound or have died. There are just three rivers discharging on the Swedish side of the Sound, draining a small total lake area and in two of them with 4 -6 dams blocking ascent. That the elvers will move north away from the major freshwater source seems to us unlikely.
As was pointed out in our discussion the main uncertainty in our immigration model is rather a risk of underestimation. Immigration through the Danish Belts has not been included. The argument for excluding the Belts was, apart from the lack of data, the clear asymmetry of the glass-eel distribution towards the eastern side of the Kattegatt seen in the MIK surveys (Westerberg and Wickström, 2015) . Furthermore, even if observations of eels in the glass eel stage are few in the Baltic there may well be a portion of glass eels that enter during the pelagic phase in early spring.
Estimates based on tagging data and fishery statistics
The escapement biomass resulting from our model is according to S&C incoherent with tagging results and fishery statistics. S&C refer to historic data from tagging made in Sweden. Assuming random recapture the recapture rate of 50% found earlier than 1970 (Ask and Erichsen, 1976) would lead to an instantaneous fishery mortality F ¼ 0.65, much higher than our estimate. A more careful study of the same tagging data, including the more recent experiments and applying survival analysis, shows that the recaptures are far from randomly distributed (Dekker and Sjöberg, 2013) . Using this approach, the estimate of F is lower, of the order of magnitude 0.1 during the last decades, which is similar to the result of our model. A peculiar detail in S&C is the reference to the data storage tagging experiment in 2005 (Westerberg et al., 2007) . Apart from the obviously too small number of tagged eels to make any meaningful statistical estimate, Svedäng, being one of the co-authors of that paper, should know that 25% of the returns were caused by snagging in cod gillnets, not relevant to estimating the capture hazard for eel.
The biomass of potential spawners from the littoral margin of the Baltic and the Baltic drainage area is according to S&C unrealistically large in our model. The recent estimates by Dekker and Sjöberg (2013) and updated in Dekker (2015) , using independent data and a radically different analysis model, give the same order of magnitude for the biomass as in our results.
Another criticism by S&C is that we improve an unknown by another unknown when we point out that there are other parts of the total anthropogenic mortality than the landings recorded in the commercial fishery. It is well known that eel fishery statistics are notoriously unreliable and that IUU fishery is widespread. To this the mortality at hydroelectric dams in the rivers is added. Considering the wording of the EU regulation, it is the total anthropogenic mortality that is relevant to the management. To the eel population, it is the total mortality that counts, not just the quantifiable part.
Conclusions
S&C reject the assumptions made in the estimate of glass-eel supply to the Baltic basin and drainage area presented in Westerberg and Wickström (2015) . As far as we can understand, their counterarguments are mostly based on a gut feeling that the natural mortality applied cannot be that low, and we do not find that their alternative assumptions are less speculative than ours. The purpose in presenting our paper was to test a reconstruction of the whole Baltic eel stock based on already available survey data, and as an end product to estimate the much needed parameter escapement, central for the management of the European eel. We were well aware that the model was speculative and had hoped for constructive criticism that could contribute to improve such an approach. Now, to paraphrase S&C, one unknown is replaced by another unknown.
The eel is a special fish which differs much in life style and physiology from other species. We believe that there is a danger in applying preconception to aspects of eel biology. Frustrated after unpredicted outcomes of his eel studies Johs. Schmidt had a saying: "åler er nogle Asner att have med att göre (eels are stubborn donkeys to work with)" (Winge and Tåning, 1947 
